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During the implantation period, women are particularly vulnerable to such complications as spontaneous abortion or developmental abnormalities (e.g., preeclampsia and intrauterine growth restriction). Research has allowed deeper insights into this process, although knowledge about key mechanisms regulating implantation and placentation remains limited. Desrochers et al. [1] unlocked a piece of this puzzle through their study of communication between the inner cell mass and the trophoblast layer of blastocysts. They hypothesized that embryonic stem (ES) cells from the inner cell mass shed microvesicles, which directly influence trophoblast migration into the uterus-a process necessary for implantation.
Using trophoblast cells cultured with conditioned medium from ES cells, Desrochers et al. determined that factors generated by cells derived from the inner cell mass had an exact effect on trophectoderm invasion. After immunoblotting, trophoblast cells showed activation of certain proteins that stimulate cell migration, including focal adhesion kinase (FAK) and c-Jun N-terminal kinase (JNK). In wound closure assays, these trophoblasts migrated at levels comparable to serum-stimulated trophoblasts. Trophoblasts in the control medium showed minimal movement. When investigators inhibited FAK and JNK, the migration of trophoblasts in the conditioned medium dropped. Isolating microvesicles from the ES cell-conditioned medium had, notably, the same effect on FAK and JNK activation and trophoblast migration.
Proteins within microvesicles were suspected to be the primary force behind the increase in trophoblast migration. Microvesicle protein cargo analysis found extracellular matrix proteins fibronectin and laminin a5 in abundance, proteins linked to microvesicle activity and healthy placentation, respectively. They also function as ligands that activate certain trophoblast receptors-a5b1 integrin complex and 67 kDa laminin-which use FAK and JNK signaling pathways. However, inhibitors targeting these proteins could only halt FAK and JNK activation when used simultaneously.
To test whether microvesicles would aid implantation, researchers injected Embryonic Day 3.5-blastocysts with microvesicles from ES cells and then placed them in uteri of surrogate mice. These blastocysts implanted at much higher rates than those treated with a vehicle. This has exciting implications for in vitro fertilization efforts, which have consistently low success rates-particularly due to implantation failure. Increased knowledge about microvesicles and their role in trophoblast invasion and uterine function could improve in vitro success rates and illuminate potential causes of infertility and pregnancy conditions related to aberrant implantation.
